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DETAILED ACTION 

Specification 

1. The abstract of the disclosure does not commence on a separate sheet in accordance with 
37 CFR 1 .52(b)(4). A new abstract of the disclosure is required and must be presented on a 
separate sheet, apart from any other text. 

The following guidelines illustrate the preferred layout for the specification of a utility 
application. These guidelines are suggested for the applicant's use. 

Arrangement of the Specification 

As provided in 37 CFR 1.77(b), the specification of a utility application should include 
the following sections in order. Each of the lettered items should appear in upper case, without 
underlining or bold type, as a section heading. If no text follows the section heading, the phrase 
"Not Applicable" should follow the section heading: 

(a) TITLE OF THE INVENTION. 

(b) CROSS-REFERENCE TO RELATED APPLICATIONS. 

(c) STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR 

DEVELOPMENT. 

(d) THE NAMES OF THE PARTIES TO A JOINT RESEARCH AGREEMENT. 

(e) INCORPORATION-BY-REFERENCE OF MATERIAL SUBMITTED ON A 

COMPACT DISC. 

(f) BACKGROUND OF THE INVENTION. 

(1) Field of the Invention. 
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(2) Description of Related Art including information disclosed under 37 CFR 1.97 
and 1.98. 

(g) BRIEF SUMMARY OF THE INVENTION. 

(h) BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S). 

(i) DETAILED DESCRIPTION OF THE INVENTION. 

(j) CLAIM OR CLAIMS (commencing on a separate sheet). 

(k) ABSTRACT OF THE DISCLOSURE (commencing on a separate sheet). 

(1) SEQUENCE LISTING (See MPEP § 2424 and 37 CFR 1.821-1.825. A "Sequence 
Listing" is required on paper if the application discloses a nucleotide or amino 
acid sequence as defined in 37 CFR 1.821(a) and if the required "Sequence 
Listing" is not submitted as an electronic document on compact disc). 



Claim Objections 

2. Claims 1,16, and 18 are objected to because of the following informalities: 

Regarding claims 1, 16, 18, the claims lack a clear preamble, transition, and body. 
Appropriate correction is required. 



Claim Rejections - 35 USC §101 



3. 35 U.S.C. 101 reads as follows: 



Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 



4. Claims 11-15 are rejected under 35 U.S.C. 101 because the claimed invention is directed 



to non- statutory subject matter. 
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Regarding claim 1 1, the claim is rejected under 35 U.S.C. 101 as not falling within one of 
the four statutory categories of invention. While the claim recites a series of steps or acts to be 
performed, a statutory "process" under 35 U.S.C. 101 must (1) be tied to another statutory 
category (such as a particular apparatus), or (2) transform underlying subject matter (such as an 
article of material) to a different state or thing (Reference the May 15, 2008 memorandum issued 
by Deputy Commissioner for Patent Examining Policy, John J. Love, entitled "Clarification of 
'Processes' under 35 U.S.C. 101"). The instant claims neither transform underlying subject 
matter nor positively tie to another statutory category that accomplishes the claimed method 
steps, and therefore do not qualify as a statutory process. Furthermore, claims 1-15 relate to a 
purely mathematical computation, which is non-statutory subject. Further correction and 
clarification are required. 



Claim Rejections - 35 USC § 112 

5. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

6. Claims 1-10 and 18 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and/or use the invention. 

Regarding claim 1, there is only one recited "means" (means to control the length of the 
guard interval, See claim 1, lines 13-14) in independent claim 1; therefore, the claim is 



Application/Control Number: 10/549,846 Page 5 

Art Unit: 2416 

effectively a single means claim that is improper under 25 U.S.C. 1 12, first paragraph. 
Essentially, the claim covers every conceivable means for achieving the desired result. 
However, the specification only discloses those means known to applicant. See In re Hyatt, 708 
F.2d 712, 714-15, 218 USPQ 195, 197 (Fed. Cir. 1983). Consequently, the specification is non- 
enabling for failing to disclose all possible means for performing the stated function and 
independent claim 1 constitutes an improper single means claim. 

Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 1-5, 7, 8, 11, and 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sudo et al. (US 6,714,5 11 Bl), hereinafter referred to as Sudo, in view of Heath et al. (US 
6,850,498 B2), hereinafter referred to as Heath. 

Regarding claims 1, 11, 16, and 18, Sudo discloses OFDM transmission and reception for 
dynamically adjusting the length of the guard interval, which comprises: 

A transmitting unit within a communications system where at least some part of the 
transmission is executed by means of radio waves and in cells, and where symbols are 
transmitted by means of Orthogonal Frequency Divisional Multiplexing, so called OFDM- 
technology, between a transmitting unit and a receiving unit, at which the symbol transmission is 
executed over a transmission channel in blocks of binary digits and with a guard interval GI 
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between said blocks, characterized in that said transmitting unit is equipped with means to 
control the length of the guard interval (GI) (Referring to Figures 1 and 5, the system comprises 
an OFDM (OFDM by definition is the transmission and reception of symbols over a transmission 
channel in blocks of binary digits with a guard interval between transmission blocks) 
transmission and reception apparatus comprising the ability to control the length of the guard 
(estimation of least possible guard interval length which gives rise to an intersymbol interference 
within acceptable limits) interval based upon a control signal. Referring to column 6, lines 39- 
63). 

Sudo does not disclose controlling the length of the guard interval (GI) with regard to the 
size of the cell in which transmitting unit is located. 

Heath teaches defining a transmission mode by the settings of various transmission 
parameters. Example transmission parameters which help to define a transmission mode include, 
but are not limited to; the transmit power, the transmit frequency, the coding scheme, the 
modulation scheme, the framing scheme, the modulation rate, the bandwidth, the guard region, 
frame size, slot allocation, cell plan , transmission diversity, spatial multiplexing, diversity, and 
whether transmissions are made from a single base station or multiple base stations. The 
transmission modes can be utilized in different combinations and settings to create an extremely 
large set of possible transmission modes. 

The claims are rejected under 35 U.S. C. as being unpatentable over Sudo in view of 
Heath. Sudo teaches an OFDM transmission and reception apparatus for dynamically adjusting 
the length of the guard interval. Sudo does not explicitly teach controlling the length of the 
guard interval with regards to the size of the cell. Heath teaches factoring the size of the cell in 
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order to calculate the proper transmission parameters, such as, a cell size, but does not teach 
doing so in a dynamic manner. All of the component parts are known in Sudo and Heath. The 
only difference is the combination of the "old elements" into " single device by incorporating 
them into a single device. Thus, it would have been obvious to one of ordinary skill in the art at 
the time of the invention to incorporate the appropriate guard interval length based on the cell 
size taught by Heath in the dynamic length Guard Interval taught by Sudo. The combination 
could be used to achieve the predictable results of reducing interference; thereby, improving 
system efficiency. 

Regarding claim 2, the primary reference further teaches a guard interval adjustment unit 
including an adjustable guard interval parameter (Referring to Figures 1 and 5, the system 
comprises an OFDM transmission and reception apparatus comprising the ability to control the 
length of the guard interval based upon a control signal. Referring to column 6, lines 39-51). 

Regarding claim 3, the primary reference further teaches the guard interval parameter 
can be changed via handling/managing system SNMP (Note, the claim limitation does not recite 
the actual changing of the guard interval parameter, it merely suggests that it is capable of being 
changed. Likewise, referring to Figures 1 and 5, the system comprises an OFDM transmission 
and reception apparatus comprising the ability to control the length of the guard interval based 
upon a control signal, and is capable of being changed via remote signals such as SNMP. 
Referring to column 6, lines 39-51). 

Regarding claim 4 as explained in the rejection of claim 1, Sudo and Heath disclose all of 
the claim limitations of claim 1 . 
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Sudo does not disclose the guard interval adjustment unit calculates a guard interval 
with regard to the size of the current cell. 

Heath teaches defining a transmission mode by the settings of various transmission 
parameters. Example transmission parameters which help to define a transmission mode include, 
but are not limited to; the transmit power, the transmit frequency, the coding scheme, the 
modulation scheme, the framing scheme, the modulation rate, the bandwidth, the guard region, 
frame size, slot allocation, cell plan , transmission diversity, spatial multiplexing, diversity, and 
whether transmissions are made from a single base station or multiple base stations. The 
transmission modes can be utilized in different combinations and settings to create an extremely 
large set of possible transmission modes. 

The claim is rejected under 35 U.S.C. as being unpatentable over Sudo in view of Heath. 
Sudo teaches an OFDM transmission and reception apparatus for dynamically adjusting the 
length of the guard interval. Sudo does not explicitly teach calculating a guard interval with 
regard to the size of the current cell. Heath teaches factoring the size of the cell in order to 
calculate the proper transmission parameters, such as, a cell size, but does not teach doing so in a 
dynamic manner. All of the component parts are known in Sudo and Heath. The only difference 
is the combination of the "old elements" into " single device by incorporating them into a single 
device. Thus, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate the appropriate guard interval length based on the cell size taught by 
Heath in the dynamic length Guard Interval taught by Sudo. The combination could be used to 
achieve the predictable results of reducing interference; thereby, improving system efficiency. 
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Regarding claim 5 as explained in the rejection of claim 1, Sudo and Heath disclose all of 
the claim limitations of claim 1 . 

Sudo does not disclose where the guard interval has been adjusted to the size of the cell 
in such a way that the length of the guard interval in nanoseconds is set to, in the main, six times 
the cell radius in meters, that is, for a cell with the radius 100 meters, the length of the guard 
interval is set to/at 600 nanoseconds. 

Heath teaches defining a transmission mode by the settings of various transmission 
parameters. Example transmission parameters which help to define a transmission mode include, 
but are not limited to; the transmit power, the transmit frequency, the coding scheme, the 
modulation scheme, the framing scheme, the modulation rate, the bandwidth, the guard region, 
frame size, slot allocation, cell plan , transmission diversity, spatial multiplexing, diversity, and 
whether transmissions are made from a single base station or multiple base stations. The 
transmission modes can be utilized in different combinations and settings to create an extremely 
large set of possible transmission modes. 

The claim is rejected under 35 U.S.C. as being unpatentable over Sudo in view of Heath. 
Sudo teaches an OFDM transmission and reception apparatus for dynamically adjusting the 
length of the guard interval. Sudo does not explicitly teach calculating a guard interval with 
regard to the size of the current cell. Heath teaches factoring the size of the cell in order to 
calculate the proper transmission parameters, such as, a cell size, but does not teach doing so in a 
dynamic manner. All of the component parts are known in Sudo and Heath. The only difference 
is the combination of the "old elements" into " single device by incorporating them into a single 
device. Thus, it would have been obvious to one of ordinary skill in the art at the time of the 
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invention to incorporate the appropriate guard interval length based on the cell size taught by 
Heath in the dynamic length Guard Interval taught by Sudo. The combination could be used to 
achieve the predictable results of reducing interference; thereby, improving system efficiency. 

Regarding claim 7, the primary reference further teaches the receiving unit is equipped 
with an adjustment module which adjusts the receiving unit according to the current guard 
interval in the cell (Referring to Figures 1 and 5, the system comprises an OFDM transmission 
and reception apparatus comprising the ability to control the length of the guard interval based 
upon a control signal. Referring to column 6, lines 39-51). 

Regarding claim 8, the primary reference further teaches the adjustment is made 
through/by an operator (Referring to Figures 1 and 5, the system comprises an OFDM 
transmission and reception apparatus comprising the ability to control the length of the guard 
interval based upon a control signal, the system is configured by an operator thereby effectively 
adjusting the guard interval through the operator. Referring to column 6, lines 39-51). 

9. Claims 6, 9, 10, and 12-15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sudo et al. (US 6,714,5 1 1 Bl) in view of Heath (US 6,850,498 B2) in view of Lee (US 6, 
373,861 Bl). 

Regarding claims 6 and 12 as explained in the rejection statement of claims 1 and 11, 
Sudo and Heath teach all of the claim limitations of claims 1 and 1 1 (parent claims). 

Sudo does not disclose the guard interval adjustment unit also takes into consideration 
the impulse response of the transmission channel. 
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Lee teaches that it is well-known that the guard interval is data obtained by copying some 
sample data at the rear of an OFDM symbol comprised of N data samples, and is inserted at the 
front of the OFDM symbol. The data in which a guard interval is inserted on an OFDM symbol 
unit basis, is defined as an OFDM frame. The length of the guard interval should be set longer 
than an impulse response length. A transmission filter 106 filters the data output from the 
parallel/serial converter 105 and transmits the filtered data over a radio channel 107 using an RF 
(Radio Frequency) module (See column 2, lines 1-16). 

The claim is rejected under 35 U.S. C. as being unpatentable over Sudo in view of Heath 
in further view of Lee. Sudo teaches an OFDM transmission and reception apparatus for 
dynamically adjusting the length of the guard interval. Sudo does not explicitly teach the guard 
interval adjustment unit also takes into consideration the impulse response of the transmission 
channel. Lee teaches that it is well-known in the art to ensure that the length of the guard 
interval is set longer than the impulse response length. All of the component parts are known in 
Sudo and Lee. The only difference is the combination of the "old elements" into " single device 
by incorporating them into a single device. Thus, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to incorporate the appropriate guard interval length 
based on impulse response length as taught by Lee in the dynamic length Guard Interval taught 
by Sudo. The combination could be used to achieve the predictable results of reducing 
interference; thereby, improving system efficiency. 

Regarding claims 9 and 13 as explained in the rejection statement of claims 1 and 11, 
Sudo and Heath teach all of the claim limitations of claims 1 and 1 1 (parent claims). 

Sudo does not disclose estimation of the received guard interval. 
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Lee teaches that is well-known in the are to utilize a frequency synchronizing device for 
an OFDM/CDMA communication system which exchanges data using an OFDM frame 
including OFDM symbols each comprised of a plurality of data samples, and a guard interval 
inserted at the head of each symbol to prevent interference between the symbols. The frequency 
synchronizing device comprises a frequency corrector for compensating for a frequency offset of 
received analog data according to a frequency correction signal; an analog/digital converter for 
converting the received analog data to OFDM frame; and a frequency synchronizer for detecting 
copy data which is used for creating the guard interval from the OFDM frame and is comprised 
of some data samples out of the OFDM symbols, to sequentially estimate coarse, regular and fine 
frequency offsets, and providing the frequency corrector with the frequency correction signal 
corresponding to the estimated frequency offsets (See column 3, lines 7-27 and column 6, line 51 
to column 7, line 55). 

The claim is rejected under 35 U.S. C. as being unpatentable over Sudo in view of Heath 
in further view of Lee. Sudo teaches an OFDM transmission and reception apparatus for 
dynamically adjusting the length of the guard interval. Sudo does not explicitly teach estimation 
of the received guard interval. Lee teaches that it is well-known in the art to utilize frequency 
offset estimation in order to perform synchronization. All of the component parts are known in 
Sudo and Lee. The only difference is the combination of the "old elements" into " single device 
by incorporating them into a single device. Thus, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to incorporate the frequency offset estimation as taught 
by Lee in the dynamic length Guard Interval taught by Sudo. The combination could be used to 
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achieve the predictable results of reducing interference; thereby, improving system efficiency. 
As well as, complying with the well-known standard OFDM for synchronization. 

Regarding claims 10 and 15 as explained in the rejection statement of claims 1 and 11, 
Sudo and Heath teach all of the claim limitations of claims 1 and 1 1 (parent claims). 

Sudo does not disclose the estimation is made by calculating an estimate of the difference 
between received and expected block start point of time, the so called "coarse framing offset 
according to the specified formula. 

Lee teaches that is well-known in the are to utilize a frequency synchronizing device for 
an OFDM/CDMA communication system which exchanges data using an OFDM frame 
including OFDM symbols each comprised of a plurality of data samples, and a guard interval 
inserted at the head of each symbol to prevent interference between the symbols. The frequency 
synchronizing device comprises a frequency corrector for compensating for a frequency offset of 
received analog data according to a frequency correction signal; an analog/digital converter for 
converting the received analog data to OFDM frame; and a frequency synchronizer for detecting 
copy data which is used for creating the guard interval from the OFDM frame and is comprised 
of some data samples out of the OFDM symbols, to sequentially estimate coarse (functionally 
equivalent to the claimed coarse framing offset formula), regular and fine frequency offsets, and 
providing the frequency corrector with the frequency correction signal corresponding to the 
estimated frequency offsets (See column 3, lines 7-27 and column 6, line 51 to column 7, line 
55). 

The claim is rejected under 35 U.S.C. as being unpatentable over Sudo in view of Heath 
in further view of Lee. Sudo teaches an OFDM transmission and reception apparatus for 
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dynamically adjusting the length of the guard interval. Sudo does not explicitly teach estimation 
of the received guard interval. Lee teaches that it is well-known in the art to utilize frequency 
offset estimation in order to perform synchronization. All of the component parts are known in 
Sudo and Lee. The only difference is the combination of the "old elements" into " single device 
by incorporating them into a single device. Thus, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to incorporate the frequency offset estimation as taught 
by Lee in the dynamic length Guard Interval taught by Sudo. The combination could be used to 
achieve the predictable results of reducing interference; thereby, improving system efficiency. 
As well as, complying with the well-known standard OFDM for synchronization. 

Regarding claim 14, the primary reference further teaches wherein said estimation is 
constituted by one by operator decided guard interval (Referring to Figures 1 and 5, the system 
comprises an OFDM transmission and reception apparatus comprising the ability to control the 
length of the guard interval based upon a control signal, the system is configured by an operator 
thereby effectively adjusting the guard interval through the operator. Referring to column 6, 
lines 39-51). 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DONALD L. MILLS whose telephone number is (571)272-3094. 
The examiner can normally be reached on 9:00 AM to 5 :00 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chi Pham can be reached on 571-272-3179. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Donald L Mills/ 
Examiner, Art Unit 2416 
December 19, 2008 



